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The idea of analyzing the effects of stage 
separation on a scale applicable to industry was gi van 
by R. L. Huntington, who acted as supervising instructor 
on the project. '!'he author wishes to thank him for his 
many sug gestions which aided in design, method of attack , 
and interpretation of results. 
L. s. Reid, graduate student in the University 
of Oklahoma assisted materially in solving meohanioal 
problems and aided 1n the actual construction of the 
apparatus . 
Henry Black, undergraduate student in the School 
of Chemical Engineering, devoted his time as a skillful 
operator and helped obtain continuous data 'by ·working 
several sixteen hour periods . Marvin Owens, senior 
engineer, also assisted 1n the construction and in taking 
some of the preliminary data. 
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INTRODUCTION 
Qualitative px-oofs of the advantages of stage 
sepax-ation are all that have been observed in the field, 
because of tht large number of variabl&s involved in its 
study. In the Petroleum Engineering Laboratory ot the 
Uniwrsity of Oklahoma, qw.ntitat1Ye obser-vations have 
been made on a two stage separator by R. L. Huntington, 
(~)13)(5) . · w. F. Cloud and undergraduate research students. 
'!'he effect of stage pressure ratio on the gas•oil ratio 
was observed for a eha.rging stock of natural gas faaturated 
erude 011, and theoretical ealculations, made on several• 
component mixtures, verified the results. 
Advant .a.ges of stage separation to the various 
branches of the p•troleum industry have been pointed out 
by R. L. Runtington.(l) Until the time or this present 
investigation, no quantitative study had been ma.de us1ng 
a charging stoek similar to crude trom de.ep high pressure 
fields, nor at high enough pre ,t;Jsu.res to compare with field 
conditions. 
With the promotion ot unit operation as a con-
servation measure, comes the problem of economy of such 
a pro _gram. Here multi-stage separation 1s bound to play 
a pa.rt. So far the design or separator units has been a 




In any stage separation unit it is necessary to 
control the flow of both liquid and gaseous phases. The 
degree .of control must be high in the case of an exper1• 
mental unit bece.u .se many observed quantities a.re depen.dent 
on steady equilibrium eonditions • Control of both phases, 
manually, would necessitate an operator on e11ery control 
valve, so the liquid phase was made automatic by incor-
porating fluid level regUlators in the separators. A 
detail of the float mechanism and separator is shown in 
Fig. 1. 
The separators were made from heavy seamless 
line pipe, double bead aro welded, and tested to 1200 
pounds, to insure an adequate faetor ot safety. In 
order to eliminate the danger ot blow out, the whole 
system was designed. to stand the maximum pressure. All 
lines used 1n the apparatus su,bjeoted to pressure, or in 
sueh a position to be subjected to pressure by a mistake 
of'" thG operators, were extra heavy. High pre$sure stain-
less steel needJ.e valve ,s were used at all points under 
strain and where a high degree or control was necessary. 
Control arms had to be put on the needle val vee which 
controlled the flow of gas from the separators. 
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The fluid regulators proved to be accurate and 
reliable, but in order to oheck the oil level in the 
separators it was necessary to add high pressure gauge 
glasses. Tbese gauge .a were protected by a cage covered 
with hardwa.r ·e cloth and screen wire. 
'l'he water bath, heated with a steam coil and 
provided with a motor driven agitator, held the thPee 
separators, the mixing coil, and the meter run at con-
stant temperature. 
Pumping the liquid phase into the mixing Coil 
was attempted. A by-pass was set up over the gear pump 
to regulate the rate ot flow, but the sev&re agitat .ion 
of the crude through the pump caused a temperature rise 
and subsequent drop in viseosity. The oil became so 
fluid after a time that allot it slipped by the gears 
and none was forced in against the pressure. A blow 
case was welded up from a tour foot length of eight 
inch heavy line pipe, provided with fittings, as shown 
on the diagram in fig. 2, and set on a pa1r of sea.le .a. 
Gas pressure was taken from the upstream side of the 
orifice to force the oil out or the blow case into the 
0011. 
The orifice plate in the meter run was turned 
on a pre-c1s1on lathe from a piece of one•eighth inch 
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such a size as to give differential pressures from ten 
to ninety inches of water for the various flows of g as 
into the m1.x1ng co11. Gas from the .first and second 
stages was measured by positive displacement gas meters ~ 
Oa s from the third stage was measured over wa.te .r 1n a 
bell prover. The exit gas manifold was des .igned so that 
gaa from th~ meter run o:r either displ acement meter could 
be routed into the prove:r to'/! testing. The gas used in 
t h G experiment was taken fro .m the ma1nJ oompre ased 1n a 
two stage, double acting, interoooled compressor, flowed 
through a two by ten foot heavy tank to $tab111ze the 
flow, and r~lieved ot its oil vapors in a glass wool 
scrubber. 'fhe compressor handled more gas than wa s used 
during a run, so a by pas .s wa s set up between the inle •t 
to the scrubber a.nd the inlet line to the eompresaor. 
The oil outlet was provided with a switch OV8r 
spout so that only the outlet oil during a run would have 
to go into the covered oil receiver. 011 for all the runs 
was tak$n from a a1.ngle sample held under gas pressure 









The apparatus was tested carefully for leaks by 
connecting the meter run, blow case, and separators and 
applying a presiure of 550 pounds. The meters were 
tested for lea.ks by connecting them to the third stage 
through the low pressure manifold and bleeding in a 
pressure of two inches of mercury. After repairing a 
few sma.11 leaks, the displacement metera were checked 
against the prover. A eoefticient was established for 
the orifice by flowing into the prover and taking the 
time for a given volume of gas to pass at various 
temperatures and rates of flow. The gas from the main, 
being very constant in composition, eli minated a variable 
from the orifice formula. To further simplify calculations, 
the down stream static pressure on the recording dif.f'er• 
ential meter was held at 550 pounds per square inoh 
absolute during all the runs. The orifice formula was 
thus '.reduced in :farm to 
Q:: 0'\/ !! "VT 
where Q: s.o.F. per hour 
0 = the orifice ooef'f'1c1ent 
h = differential pressure in 
inches or water 
'I'• 0 Rank1n& 
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With all necessary correction curves p4otted for 
the measuring equipment, a set or trial runs was made to 
determine the sensitivity and method of attaek. It was 
found that in pe.ss1ng from one set of o.ond1t1ona to 
another• considerable time was required to put the 
stages back into a state of equilibrium. It was further 
found that a. longer period of stabilization was. required 
each time the unit was put into operation after a rest 
of twenty hours or so. The amount of oil that could be 
stored in the blow case limited the time of stabilization 
for only one run to a period of eighty minutes; the rate 
of oil charge being half a pound per minute. At first, 
runs of one hour were attempted preceded by a stabili• 
zat1on period of twenty minutes. Five of these runs, 
all following each other over a tra1terse, still gave 
unsatisfactory resUlts. 
Runs of' the traveraee appearing in the following 
chapters were made at one time, the period or stabili-
zation being lengthened to thirty minutes, after which 
the data were taken around the unit for fifteen minute~. 
Thia permitted two runs per charge of the blow case. 
A part of the preliminary runs was made with a 
liqui .d oharge of orude oil only. The drop in gravity was 
not as high as was expected and the fraction stripped was 
low. The final traverses were made with a liquid charging 
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stock of a mixture of crude oil and pure butane. One 
part of butane by weight was mixed with ten pa rts ot 
crude oil in the blow case. In order to prevent the 
oil charg e from flowing over into the meter run, it was 
necessary to use only forty-five pounds of oil to four 
and one-half pounds of butane. 
The following brief procedure, accepted after 
studying twenty-seven trial runs; was pe rfeetly satis-
factory. Time pr evented any f'urtber investigation ot 
various effects of rate of charge, length of stabili-
zation; and duration of runs. 
Assuming the apparatus to be in a shut down 
eondition a s explained at the end of this proceduret 
the first step was to charge the blow ca se. The valve 
under the funnel was opened and the oil poured in ,. The 
blee d valve, and valve under the funnel were closed and 
butane added by first closing the drain line from the 
drum, and then opening the two valves in the line from 
the drum to the botto m of tl:e blow ca se. After the 
charge these two valves were closed and the drain line 
opened. It was necessary to i nvert the butane drum 
because in an upright po sition all the butane th a t went 
into th e blow case had to boil off, and even though the 
pressure was raise d only slightly in the case by charging 
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gas instead of liquid, the reduction in temperature in 
the drum lowered the vapor pressure to suoh a low level 
that the flow of butane cease d . 
The compressor was designed to take gas at atmos-
pheric pressure, so upon starting, it was necessary to 
throttle the intake valve caretully to prevent the inter• 
stage from reaching too high e. pressure. The gas stabili-
zing tank was not blown down but was shut off from the 
compressor and apparatus after Qach set of runs. After 
opening the gas circuit from the main to t he apparatus, 
the compressor was lubricated and started; and the 
pressure allowed to build up to 550 pounds absolute. 
The compressor by-pass was then regulated to bold this 
pressure constant. The valve on the blow case, closing 
the line to the upstream side of the meter, was opened 
and pressure allowed to bleed in on top of the oil charge. 
After starting the agitator and heating the bath to the 
required temperature, valves between st ages and on the 
outlet oil line were opened, and the two 1n the by-pass 
on top of the differential. meter, closed. Before opening 
the valve to the manometer on the third stage, any excess 
gas which might have come out of solution was bled oft 
through the prover. The next step, stabilizing the flow 
of both phases, was difficult and required the constant 
watch or two operators. The oil and gas were turned 
into the mixing coil. The predetermined differential 
pressure was set on the meter, the oil flow stabilized 
by taking the time tor a small amount to leave the blow 
case, and the pressure in the three stages set on their 
respective absolute values. After a stabilization period 
which was determined by the amount of oil that had left 
the blow case, the run was started when the beam of the 
scales reached its mid position on a oertain weight. At 
the instant the run was started, both meters were read, 
the prover was set on zero, and the exit oil was turned 
into the closed receiver. 
During the run, the gravity of the gas from the 
first and second stages was taken with an Acme balance. 
At the end of the run, the outlet valves from the three 
stages, the oil and gas inlet valves, the oil outlet 
valve from the last stage, the valves between the stages, 
the compressor by-pass valve, and the valve on the 
manometer from the last stage, were closed in order as 
rapidly as possible. After shutting down the compressor, 
the meters and prover were read, and the gravity of gas 
in the pro~er taken with the balance. The A.P.I. gravity 
of the oil caught in the receiver was determined with a 
standardized hydrometer. After closing the valve in the 
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line to t he blo w ca se from t he upst r e am si de of the 
dif f erential mete~, and opening the meter by-p a ss, the 
remaining oil 1n the case was removed from the bottom, 
the valve olosed 1 and the gas bled off from the bleed 
valve at the top . On runs ter minating a tr a"l/erse , the 
stabilizing gas tank was shut off from the compresso r 
and apparatus . 
The flo ats on the fluid level regulators were 
made of light sheet brass to eliminate the use of a 
heavy spring balance. This necesait te d a hole 1n the 
float to equalize the pressure . In order to make the 
floats self purging, a small siphon line was run to the 
bottom of t he float . Once when the pressure was 
relieved suddenly on the separ ator; a rupture of the 
flo a t occurred. 
CHAPTER r.c I 
EXPERH t NTAL STAGE PRESSURE RATIO TRAVERSE 
An important variable, over whioh the producer 
has control on a multi-stage separator in the field, is 
the stage pressure ratio. This traverse was made to 
show the advantage of stage separation over the single 
separator, a.nd to determine a stage pressure ratio wh1oh 
would yield products from the stages most _ beneficial to 
the operator. 
The last five runs of the traverse were made at 
one time. After all runs, involving the use of three 
stages, were completed, the first stage was disconnected 
from the last two, and a run made on the single stage 
under identical conditions to the other five. 
Tables I and V show the corrected observed data 
and calculated quantities for all six runs of the traverse. 
At a stage pressure ratio of between four and six, five 
of the curves show a maximum or a minimum point. In this 
neighborhood of stage pressure ratios, t he A.P.I. of the 
exit oil is highest, and the fraction stripped from the 
crude oil is lowest. 
I n the case of the stage pressure ratio traverse, 
quantities to whioh the products fro m the stages are 
referred, are constant. In Fig. 7 the volume of gas 
from each of the separators is compared to the volume 
of gas flowing into the mixing coil. 
The irregularity of the points shown on the 
graph in Fig. 8 B.l'e due to the tact that they are ob-
tained by taking small differences between large numbers. 
A mean curve drawn through the points agrees remarkably 
well with theoretical calculations shown 1n Chapter v. 
Advantages of stage separation over the single 
stage are brought out clearly in the graphs. As the 
stage pressure ratio 1nereases, the ad:vantagea beeome 
more and more evident up to a ratio of a.bout five. It 
the pressure 1n the la.st stage or a multi-stage separator 
were predetermined, and the well head pre8sure were known, 
the number of stages re quired to effect the most efficient 
s8para.tion could be easily calculated. R. L. Huntington, 
( 2H 3) 1n his work on two stage separation at lower 
pressures, ahowed that a stage pressure ratio of about 
five yielded the minimum. gas-oil ratio. 
Operating a multi-stage separator 1n the field 
at a stage pressure ratio of five would give the highest 
gravity of erud& oil and a lean gas from the first stage. 
This gas could be used to represaure without extracting 
the natural gasoline, nor having to reeompress from 
atmospheric pressure. At this ratio the third stage 
gas gt-avity is a maximum, as shown in Fig. 6, _proving 
-17-
that the multi-stage separator also acts as a means of 
separating heavy and light gas fractions from the crude 
oil. The gas from the third stage could be processed 
and its natural gasoline extracted. 
, . . . .. . 
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TABLE NO. I 
8.TAGE PRESSURE RAT IO TRAVERSE 
CONSTANTS 
Gas-Oil Ra.!io 
Bath Temp. F. 
S.O.F. Gas In 
s.o. Gas In 
Lbs. Oas In 
oA.P.I. ot 011 In 
Lbs. 011 In 
Length ot Runs m1n. 
Run No. 
Stage Pres. Ratio 
EX rr FIRST SiAOE 
Pres. #/in. abs. 
s.o.i,. 
Vol. % Gas I'.n 
S.G. Oas 
Lbs. Gas 
EXIT SEOOND ~TAOE 
Pres. #/in. abs. 
s.o.F. 
Vol. % Oas In 
s.o. Gae 
I,bs. Oas 
EXIT THmD STAGE 
Pres. #/1n,2 abs. 
s.c.F. 






































































































TOTAL EXIT GAS 
s.c.p. 
Lbs. 
32.24 30. 87 31.08 30.73 30.96 
1.976 1.749 1~739 1.733 1.745 
GAS FRACTION STRIPPED 
s.c.:r. 
Vol.% Gas In 
Lbs. 
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CHAPTER IV 
EXPERIMENTAL GAS Oll, RATIO AND TEMPERATURE TRAVERSES 
Gorreoted data for the gas-oil ratio traverse appear 
in Table II. The graphed results are shown in Figs. 9, 10, 
and 11. It will be noted that the effect of the gas-oil ratio 
on the gas gravities trom the separators , is only very slight. 
The gravity or the increased amount of gas from the stages was 
maintained by a de$per out into the lighter .fractions of the 
constant oil charge. This is shown olearly on the graph in 
Fig. 11, where the weight or the fraction stripped is compared 
to the weight or the oil oharge. The specific gravity or the 
gas fraction stripped from the crude increases steadily from 
two to f6ur, over the gas-oil ratio range from 500 to 1600. 
In this traverse, the volume of gas from the separators is 
compared, in Fig. 10, to a varying gas charge. 
The only irregularity of the temperature traverse, 
the correeted data for which appear in Table III, is 1n the 
volume of gas from the second. and third stages. This was the 
only traverse in which the volume or gas from the third stage 
was greater than that from the second stage. As shown in Fig. 
12, the gas gravities from the stages increases with an increase 
1n temperature, as would be expected because of the increase 
in vapor pressure or all fractions. Fig. 13 shows the irregular-
ity in gas volumes and Fig. 14 shows the effect of temperature 
on the fraction stripped. 
TABLE NO. II 
GAS-OIL RATIO TRAVERSE 
CONSTANTS 
Bath Temp. op. 100 
Stag e Pres. Ratio 4 
S.G. Oa.s In 0 .. 610 
A.P.I. 011 In 46.0 
Lbs. Oil In 8.05 
Length of' Runs min. 15 
Run No. 41 42 43 44 45 
Gas- Oil Ratio 500 750 1000 1250 1500 
s.c.F. Gas In 14.45 21.7 28.9 36.1 43.4 
Lbs. Gaa In 0.657 0.981 1.314 1.643 1.971 
EXIf FIRST S~AGE 
Pres. #/in. abs. 240 240 240 240 240 
s.c.F. 13.7 20-.8 28.3 35.2 42.4 
Vol.% Oas In 94.B 95.8 97.9 97.5 97.6 
S.G. Gas o.'71 4 0.720 o.715 0 .713 o.'714 
Lbs. Gas o.729 1.117 1.507 1.870 2.255 
EXIT SE~OND ~TAGE 
Pres. U/in. abs. 60 60 60 60 60 
s.c.F. 1.57 1.67 1. 47 1.38 1.51 
Vol.% Gas In 10.9 7 .so 5.09 ~ . 82 3.48 
s.G. Gas o.965 o.975 0.975 o.957 o.959 
Lbs. Oa s 0.113 0 .121 0.107 0.0 99 0 .108 
EXIT THIRD S~AGE 
Pres. #/in. abs. 15 15 15 15 15 
s.c.F. 1.48 1.59 1.3 4 1.36 1.26 
Vol.'/, Gas In 10.2 '7.33 4 .63 3 .77 2 .90 .a,. Ga s 1 .'71 1. 7 1 1.6 9 1. 68 1. 6 5 
Lbs. Gas 0.189 0.202 0.169 0.170 0 .155 
0 A.P .I. Oil 13 . 9 13 .8 _3 .6 43.5 1 ":>.5 
TOTAL EXIT GAS 
s.o.F. 16.75 24: .06 3 1.11 37.94 45 .. 17 
Lbs. 1 .0 31 1. 44 0 1 . 7 3 2 .1 38 2 . 518 
n~s FRACTION S RI PPED 
s.c.F. 2.3 2.4 2 . 2 1.8 1.8 
Vol. % Ga.s In 15 . 9 11.1 7 . 61 4 .9 8 4 .15 
Lbs. 0.374 0.453 0.469 0.495 0.547 
l t. % 011 In 2 . 1 2 . 53 2. ,6 3. 6° 4 . 0 8 
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Stage Pres. Ratio 
s.o. F. Gas In 
s.G. Ga~ In 
Lbs. Gas In 
o P - I A •• I. ot Oil n 
Lbs. 011 In 
Length of' :Runs min. 
Run Bo. 46 47 
Bath Temp.0 P. 80 90 
EX!T FIRST S~AGE 
240 240 Pres. #/in. abs. s.c.:r. 28 .. 70 28.80 
Vol. % Oas In 99.3 99 .7 -s.o. Gas 0.675 o.688 
Lbs. Oas 1.444 1.477 
EXIT SECOND i 'l'AOE 
Pr&s. #/in. abs. 60 60 s.o.F. 1.36 1.36 
Vol. ~ Gas In 4.71 4.71 s.o. Gas o.s77 0.905 
Lbs. Oas o.os9 0.092 
EXIT THIRD STAGE 
Pres. #/in.2 abs. 15 15 s.c.F. 0.986 1.01 
Vol. % Oas In 3+41 3.49 s.o. Gas 1.53 1.58 
Lbs. Gas 0.112 0.119 
OA.P.I. 011 44.2 44.2 
TOTAL EXIT GAS 
s.c.F. 31.05 31.17 
Lbs. l.645 1.688 
GAS FRACTION STRIPPED 
s.o.F. 2.15 2.27 
Vol. % Ga.s In 7.44 ?.85 
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THEORETICAL STAGE PRESSURE RA'fIO TRAVERSE 
This traverse, the. most important of the inves-
tigation, was chosen over whioh to make a set or 
theoretical ealeulat1ons. Examination of the data did 
not reveal the degree to which the stages had approached 
equilibrium, and it was desired to show by another means, 
that equilibrium conditions had be~n approached, and that 
the data wex-e not sub je et to large unknown errors. 
The method of ealcu.J.ation ls that used by R. L. 
Huntington in his class work, originally obtained from 
Mot.t Souders, now with the Shell Development Compa.ny1 
Long Beach, California. 
The total chal'g1ng stock was assume d to be a 
f1ve ·component mixture consisting of methane, ethane, 
butane, and Tonkawa crude oil broken down 1nto two 
fraction a,. gasoline, and kerosene and heavier. The 
natural gas used was substantially ninety per cent 
methane and ten per cent ethane, so these values were 
used in the oalculations. Examination or the distillation 
curve of the crude oil showed that it had a gasoline 
content of about forty-five per cent by volume. The 
specific grav1 ty of the gasoline wa.s O. 75 and of the 
crude oil 0.818 or 41.4 degrees A.P.I. From the volume 
per cent and specific gravity of the gasoline fraction, 
and the speoific gravity of the crude oil J the volume 
per cent and spe c ific gravity of the kerosene and heavier 
was calcul a ted. 
The mol composition of the exit gas and 011, and 













S1mpl1f'ylng (4) Xr := Xi {l t V (K ... 1)) (5) 
Sol v1ng ( 5) f'or x.
1 
whet"e: 
l + V (l - 1) 
Xt: the mol £ra0tion of any one 
component in the teed 
v· = mols overhead 
Yv ~ the mol fraction or any one 
component in the overhead 
x1 = the mol fraction of any one 
component in the bottoms 
K = vaporization equilibrium. constant 
The following table shows the calculated 
composition of the feed. 

























In Figs. 15, 16, and 17 a:re shown the vaporization 
equ111br1um aonstants for methane, $thane, and butane, w1th1n 
the range of pressures a.nd tempera.tu.res used 1n the caleulations. 
The curves are extrapolated cross plots of data taken by 
Katz and Hachmuth.( 4) 
The assumed vapor pressures of the crude oil fractions 
are sbo,m in Fig. 18. The basis of the curve a is an actual 
vapor pressure curve of the crude oil. The sum of the partial 
pressures of the two fractions was made equal to the actual 
vapor pressure. 
The calculated values of the traverse are shown 1n 
Tables IV and V, and plotted on the graphs in Figs. 19; 20, 
and 21. In order to determine the volume overhead, values 
for v were assumed until the sum of the x1 terms was equal 
to unity .. 
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TABLE NO. 1.V 
THEORETICAL CALCULATIONS 
STAGE PRESSURE RATIO TRAVERSE 
CONSTANTS 
Oas-011 Ratio 1000 
Temp.°F. 100 
s.c.p. Oas In 29.20 
s.o. Oas In 0.605 
Lbs. Gas In 1.314 
0 A. P .I. of 011 In 48.5 
Lbs. 011 In B.05 
Stage Pres. Ratio 2 5 6 
EXIT FIRST s;AOE 
Pres. #/in. abs. 60 135 240 375 540 
s.c.F. 32.3 30.3 28.6 27.2 25.6 
Vol, % Gas In 111 104 97.9 93.2 87.7 
S.G. Gas o.765 o.705 o.667 o.645 o.631 
Lbs. Gas 1.866 1.593 1.423 1.308 1.204 
EXIT SECqND iTAGE 
Pres. #/in. abs. 30 45 60 75 90 
s.C.J'. 0.22 o.a2 1.58 2.68 4.10 
Vol. % Gas In o.r15 2.81 5.41 9.18 14.0 
s.o. Gas o.941 0.912 o.916 0.868 0.826 
Lbs. Oas 0.015 0.056 0.108 0.173 0.253 
EX IT THIRD S~AGE 
Pres. #/in. abs. 15 15 15 15 15 
s.c.p. 0.145 o.eo 1.02 1.49 1 .8'7 
Vol. !( Gas In a.so 2.05 3.49 5.10 6.40 
s.G. Gas 1.30 1.51 1.61 1.59 1.56 
Lbs. Gas 0.014 o.o7o 0.122 0.177 0.217 
0 A,.P.I. 011 4,4.5 45.8 46.5 46.5 45.9 
'l'OTAL EXIT GAS 
s.o.F. 32.6'7 31. '72 31 .20 31.37 31.57 
Lbsw Gas 1.895 1.718 1.653 1.eee 1.674 
GAS FRACTION STRIPPED 
s.o.F. 5.47 2.52 2.00 2.17 2.3'7 
Vol. cf, Oas In 11.9 8.63 6.85 7.43 a.11 
Lbs. o.sa1 0.405 o.339 0.344 0.360 
Wt. % 011 In 7.22 5.03 4e21 4.27 4.47 
s.o. 2.24 2.16 2.2'7 2.13 1.92 
TABLE NO. V 
EXPERD!ENTAL DATA AND THEORETICAL 




S.O.F. Gas In 
s.o. Gas In 
Lbs. Gas In 
oA.P.I. 011 In 
Lbs. Oil In 
Length or Run min. 
Run No. 
Stage Pres. Ratio* 
EXIT SINGLE ~TAGE 
Pres. #/in. abs. 
s.o.F. 
Vol.% Gas In 
S .• o. Gas 
Lbs .. Gas 
GAS FRACTION STRIPPED 
s.c.F. 
Vol. 'fo Gas In 
Lbs •. 










































* Flashing gas and ta.king oil from one separator 
is equivalent to holding three stages at the same pres-
sure. All the gas would flash from the first stage 
(there being no pressure drop into the second or third). 
The oil would simply flow through the second and third 
separator without changing composition. 
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